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Plug-in Module for a Module Frame 

Related Applications 

5 This application claims priority under 35 U.S.C. 1 19 from German 

Application No. DE 103 13 1 19.1, filed March 24, 2003 and EP Application EP 03 
012 750.0 filed June 5, 2003, both of which are incorporated herein by reference. 

Field of the Invention 

10 The invention concerns a plug-in module for the insertion into and extraction 

from a module frame that has at least one frontal structural bar. 

Background 

Insertion and extraction devices for the insertion and extraction of plug-in 

15 modules into and from module frames are known. Many different levers and 

lever/pull handles have been developed in the past for the insertion and extraction of 
the plug-in modules. One concern is that a plug-in module should only be switched 
to active when it is completely inserted into the module frame. Also, during 
extraction the module frame should be switched to passive before the extraction 

20 procedure is started. That way it shall be guaranteed that only current-free switched 
modules can be separated from the bus of the module frame or connected to the bus. 
Interferences of the module frame or influences of other plug-in modules due to the 
coupling or decoupling of a plug-in module that is live are avoided that way. 

A module unit with a lever for the insertion of the module into a mounting 

25 device is known from the DE 41 05 948 C2. A gripping lever is swivel-mounted on 
a long lever arm of the lever. A springy locking device locks the lever if the module 
is completely inserted. The lock is disengaged by the rotation of the gripping lever. 
A switching device is located at the front of the plug-in module and is operated by 
the lever during the insertion or extraction of the module unit. With that it shall be 

30 guaranteed that the power supply of the module unit is only activated when all 
connections to the plug-in connections counterparts of the module frame are 
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established. Since the lever itself triggers the switching process, a decoupling of the 
switch from the movement of the plug-in module is not possible. Especially during 
the insertion of the plug-in module the switching process occurs toward the end of 
the insertion movement at an undefined point, therefore still during the movement 
5 of the plug-in module. 

The DE 195 07 712 CI shows an insertion and extraction device for a plug- 
in module in which a pestle is arranged in a holding jack for the operation of a 
micro switch. A swivel lever for the insertion and extraction is formed by two 
partial levers that can be swiveled against each other and their outer lever has a 

10 shoulder that is located opposite of the pestle and their inner lever carries the push- 
off shoulder for the gripping on a structural bar of the module frame, whereby a 
spring is located between the two levers. This arrangement absolutely requires a 
holding jack on which the swivel lever is positioned and the pestle is adjustably 
guided. It is a further disadvantage, that the lever via the pestle can only operate the 

15 micro switch indirectly and that additionally the pestle only has a small area that 
affects the micro switch. This requires a very precise positioning of the elements 
and compliance with small production tolerances during the production and 
assembly. 

The EP 0 832 548 Bl shows a front system of a flat module with a specific 
20 corner piece, a lever/pull handle that is located in the corner piece and a micro 

switch for the active-passive switching of the plug-in module. The operation of the 
micro switch, which is located on the circuit board, is caused by a mechanical key 
element on which the lever/pull handle is pushing. The shown arrangement 
absolutely requires a separate corner piece for the mounting of the lever as well the 
25 key element. The effect of the lever on the control element of the plug-in module is 
only realized trough the activation of the key element. 

EP 1 017 262 Al describes a plug-in module for a module frame that is 
operated with an in/out lever handle. A spring operated bolt is mounted to the on the 
in/out lever handle which locks the lever as soon as the plug-in module reached its 
30 final rear position. Additionally the bolt can also operate a control element for a 
passive-active switching of the plug-in module. The pushing down of the bolt 
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causes a passive switching of the control element before the bolt releases the lever. 
For an active switching of the control element a bolting of the lever handle must 
have occurred. Since the bolt automatically locks when the lever reaches its final 
position, a clear separation of the insertion process of the plug-in module from the 
5 active-passive switching cannot be achieved. 

A front element of a circuit board with a lever/pull handle is known from the 
EP 0 958 719 Bl. The lever/pull handle is rotatable mounted at the corner of the 
front element and has a lock slide for the unlocking of the lever/pull handle. A 
control element is integrated into the front element in such a way that the long lever 

10 arm of the lever/pull handle can operate a switch clip of the control element. 

Disadvantages with this construction are that the lever/pull handle as well as the 
control element have to be arranged on the same front element. Furthermore it 
allows the operation of the switch by the lever/pull handle no clear separation of the 
insertion and extraction process of the plug-in module from the switching process. 

1 5 A front system of a flat module with a corner piece on which a lever/pull 

handle is mounted is known from EP 0 832 547 BL The lever/pull handle shows 
means for the fixation of the respective positions of the lever/pull handle. The 
lever/pull handle in its corresponding position operates a control element, which is 
also integrated at the corner piece. Disadvantageous with this variation is that the 

20 lever/pull handle directly affects the switch, which makes a decoupling of the 
insertion and extraction process from the switching process impossible. 
Additionally, the lever/pull handle as well as the control element must both be 
positioned at the corner piece. 

EP 1 245 139 A 1 shows an operating element for a flat module in which the 

25 operating lever is located rotatable at an end piece. The operating lever includes a 
lock slide, which operates a control element that is integrated in the end piece for 
the active-passive switching of the flat module. The lock slide however, is arranged 
in the lever/pull handle in such a way that during the insertion of the plug-in module 
by rotating of the operating lever an exact decoupling of rotation movement of the 

30 lever and switch effect cannot be guaranteed. 
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To guarantee a smooth concurrence of module frames, plug-in modules and 
levers from different manufacturers, the dimensions and arrangements of the 
individual elements are partially standardized. An industry standard is the Hot Swap 
specification PICMG, whose version 3.0 calls for a lever for the insertion and 
5 extraction of a plug-in module from a module frame. The lever on its long lever arm 
has a suited pawl, which operates a switch, arranged in the front area of the plug-in 
module, for the active-passive switching of the plug-in module when the lever 
reaches a final position. This lever is clearly smaller in its dimensions than the 
known levers with switching function. Disadvantages with this aforementioned 
10 lever is that the insertion and extraction process of the plug-in module cannot be 
reliably separated from the switching process. 

Summary 

What is needed is to provide, with simple mechanical means, a reliable 

15 decoupling of the insertion and extraction process of the plug-in module from the 
active-passive switching of the plug-in module. Additionally, the device for the 
insertion and extraction of the plug-in module must comply with the dimensions 
required by the standards. 

One embodiment includes a plug-in module for the insertion into and 

20 extraction from a module frame that has at least one frontal structural bar. The plug- 
in module includes a circuit board, a switch for the active-passive switching of the 
plug-in module and a swivel-mounted lever/pull handle with a gripper arm located 
in the frontal area of the plug- in module. 

The gripper arm of the lever/pull handle carries a swiveling jointed control 

25 lever with a stepping pawl that operates the switch if the plug-in module is 

completely inserted. Only if the plug-in module is completely inserted into the 
module frame can the control lever, which is rotatable positioned at the gripper arm, 
reach its final position and operate the switch with its stepping pawl. That causes a 
strict separation between the insertion process of the plug-in module, which is 

30 initiated by the lever/pull handle, and the switching process of the active-passive 
switching of the plug-in module, which is done by the control lever. The clear 
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separation of the switching during from the insertion of the plug-in module into the 
module frame reliably guarantees that the plug-in module is switched to active only 
after the complete insertion. Interferences of the bus system of the module frame 
that are caused by the coupling of active plug-in modules can safely be avoided that 
5 way. 

Since the switch for the active-passive switching of the plug-in module can 
only be operated by the control lever with a completely inserted plug-in module, the 
plug-in module will be switched to passive prior to the extraction from the module 
frame. That ensures that no activated plug-in module is separated from the bus 

10 system of the module frame. 

In one embodiment of the plug-in module, the stepping pawl of the control 
lever has a locking nose, which is lockable behind a locking edge in the front area of 
the plug-in module. The locking of the control lever makes an unintended or 
automatic movement of the control lever impossible. The locking of the control 

15 lever during a completely inserted plug-in module furthermore has the result that 
additionally the lever/pull handle is locked as well. An extraction of the plug-in 
module from the module frame is therefore only possible after the disengagement of 
the lock und unlocking of the lever/pull handle. The lock of the control lever will be 
disengaged in such a way that the locking nose of the control lever is moved from 

20 behind the locking edge. The disengagement of the lock can be coupled with the 
active-passive switching. In this case, the active-passive switching of the plug-in 
module is operated concurrent with the disengagement of the lever/pull handle. That 
guarantees, that prior to the extraction of the plug-in module from the module frame 
a passive switching of the plug-in module occurs. The locking edge, behind which 

25 the locking nose locks in. can be arranged directly on the circuit board, for example. 
Advantageously, the plug-in module has a front plate with a void. The 
stepping pawl of the control lever grips through this void in the front plate. An edge 
of the void is hereby formed by the locking edge, behind which the locking nose of 
the stepping pawl locks in. The front plate closes the plug-in module in the frontal 

30 area and protects it against damages and soiling. The lever/pull handle, which is also 
arranged in the front area, will be swiveled in the direction of the front plate during 
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the insertion of the plug-in module, so that the stepping pawl of the control lever 
reaches into the inside of the plug-in module through the void of the front plate. The 
stepping pawl can therefore still operate the switch that is located behind the front 
plate as soon as the control lever is in its final position and the plug-in module is 
5 completely inserted into the module frame. Therefore, the front plate with void also 
provides protection for the plug-in module without an interruption of the separation 
of the insertion/extraction process of the plug-in module and the active-passive 
switching. The front plate can have an additional cutout at its lower end, which 
voids and reshapes the lower area of the lever/pull handle. 

10 Preferably the stepping pawl of the control lever has a switching area at its 

free end, which affects the switch for the active-passive switching of the plug-in 
module. The preferably flat switching area of the stepping pawl can correspond with 
a switching key at the switch, so that the dynamic effect of the stepping pawl on the 
switch improves. Such a design is especially advantageous for the use of micro 

15 switches, since here the switching area is relatively small. The switching area 
corresponding with the switch can also be minimized, so that even with the 
restricted room situation within the plug-in module an optimal switch movement is 
achieved. 

Alternatively, the stepping pawl can have a switch cam at its free end that 
20 pushes on the switch. This design proves itself advantageous when the switch points 
with its switching key in the direction of the front area of the plug-in module. A 
special fit of the stepping pawl on the switch can be achieved with the switch cam. 
The switching effect and the power exertion of the stepping pawl on the switch are 
optimized. It is also imaginable to form a stepping pawl with switching area and 
25 switching cam to be able to operate several switches at the same time or in 
succession. 

The switch for the active-passive switching can be designed as an electrical 
or optical switch. With an electrical switch the stepping pawl of the control lever 
acts on a switching key at the switch and generates an electrical signal, which can be 
30 directly processed by the electronic of the plug-in module. With the use of an 

optical switch a light beam, which is send from the switch, is either reflected by the 
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stepping pawl of the control lever or interrupted by the stepping pawl for the 
operation of the switch. In both cases is the change of the optical signal converted 
into an electrical signal. The use of an optical switch can be advantageous if, for 
example, the light signal has to be transferred through an optical waveguide to a 
5 distant point of the plug-in module. 

In a specifically advantageous variation the control lever has an operating 
arm that is U-shaped in cross-section. The gripping arm of the lever/pull handle can 
be swiveled between the two U-legs. The 

U-shaped operating arm therefore partially grips the gripping arm of the lever/pull 

10 handle and guides it between its two legs. This restricts the relative movement of the 
control lever to the preferred direction. The stability of the lever is increased. The 
U-shaped guide avoids a turning of the control lever against the lever/pull handle. 
That also optimizes the handling for the user. It is also advantageous, that the U- 
shaped operating arm is distinctively wider than the lever/pull handle. A manual 

15 operation of the operating arm by the user to disengage the lock and for the 

operation of the control lever, the lever/pull handle respectively, is improved. The 
handling of the lever/pull handle will therefore be more comfortable. As an 
alternative, the gripping arm of the lever/pull handle could also be U-shaped. The 
operating arm will then be guided between the U-legs of the lever/pull handle and 

20 swings in between the U-legs. In this variation the operating arm of the control lever 
can additionally be T-shaped, so that the T-back offers a wide contact surface for 
the guide by the user. 

Preferably the U-back of the operating arm is aligned towards the plug-in 
module. With that, the operating arm is arranged in such a way, that the U-back is 

25 positioned between the plug-in module and the lever/pull handle. This increases the 
ease of handling the lever. In the first step of the movement of the control lever the 
operating arm is pushed in the direction of the lever/pull handle. This 
simultaneously causes a disengagement of the lock of the control lever. In the 
further process of the operation of the operating arm it will reach the lever/pull 

30 handle. The power that is applied on the operating arm will now be transferred to 
the gripping arm of the lever/pull handle and the swivel movement of the lever/pull 
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handle begins. With that the plug-in module will be extracted from the module 
frame. This variation is optimal under ergonomic points of view and is considered 
very comfortable by the user. 

In a further embodiment of the plug-in module according to the invention, a 
spring tongue is formed at the control lever. At the same time the lever/pull handle 
has a groove that reaches into the spring tongue. The tongue that reaches into the 
groove guarantees the creation of a home position for the control lever. Ideally this 
position is aligned in such a way that the stepping pawl of the control lever with its 
locking nose locks behind the locking edge. That leads to an automatic locking of 
the control lever if the plug-in module is completely inserted, so that the lever/pull 
handle as well is locked. At the same time the switch, which is operated by the 
stepping pawl, remains in its selected position. An accidental switching or 
disengagement of the lever/pull handle is impossible. A spring tongue that is at least 
a little bit elastic can restrict the mobility of the control lever. In this case the 
mobility of the control lever is determined by the size of the corresponding groove 
in the lever/pull handle. Preferably the spring tongue is formed elastically, so that 
the control lever can be moved without to much effort. The elastic spring tongue has 
the further advantage that the control lever can automatically be moved back into its 
home position. 



Brief Description of the Drawings 

Figures la through Id show the front corner area of a plug-in module with a 
lever/pull handle and swiveling jointed control lever, in different positions during 
the extraction of the plug-in module from the module frame, in each case viewed 
from the side; 

Figures 2a and 2b show an alternative design of the control lever with a 
switch cam, in sectional view; 

Figure 3 shows a perspective illustration of the lower corner area of the 
plug-in module from Figure 1 ; 

Figure 4 shows another perspective illustration of the lower corner area of 
the plug-in module from Figure 3; 
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Figure 5 shows the control lever from Figure 3, perspective; 
Figure 6 shows the lever/pull handle from Figure 3, perspective; and 
Figure 7 shows the front plate of the plug-in module from Figure 3, 
5 perspective. 

Detailed Description 

In the following detailed description, reference is made to the accompanying 
drawings which form a part hereof, and in which is shown by way of illustration 

10 specific embodiments in which the invention may be practiced. These embodiments 
are described in sufficient detail to enable those skilled in the art to practice the 
invention, and it is to be understood that other embodiments may be utilized and 
that structural changes may be made without departing from the scope of the present 
invention. Therefore, the following detailed description is not to be taken in a 

15 limiting sense, and the scope of the present invention is defined by the appended 
claims and their equivalents. 

Figures la- Id show the lower corner area of a plug-in module 1 that is 
inserted into a module frame during the extraction process. Of the module frame 
only the lower structural bar 2 is illustrated. 

20 The plug-in module 1 in Fig. la includes a circuit board 3, a front plate 4 and 

a lever/pull handle 5 that is rotatable arranged at the circuit board 3. A rotation 
bearing 6 is arranged in the corner area of the circuit board 3, around which the 
lever/pull handle 5 can swivel. The lever/pull handle 5 is at its lower end, near the 
rotation bearing 6, formed as a spur 7. The spur 7 grips into the structural bar 2 

25 when the plug-in module 1 is completely inserted into the module frame. Parallel to 
the spur 7, turned away from plug-in module 1, the lever/pull handle 5 has a push- 
off shoulder 8. A gripping arm 9 extends from the push-off shoulder 8 upwards. The 
gripping arm 9 has a slightly bended form, so that its free end tilts away from the 
plug-in module. Approximately in the middle of the gripping arm 9, its outer side, 

30 turned away from plug-in module 1, is projected. A swivel bearing 10 is arranged in 
the area of the projection, around which a control lever 1 1 can be swiveled. The L- 
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shaped control lever 1 1 has an operating arm 12 that extends along the gripping arm 
9 and a stepping pawl 13 that points in the direction of the plug-in module 1. 

The operating arm 13 has a U-shaped cross section. The two U-legs 12a, 12b 
(Figure 3) frame the gripping arm 9, so that during the swiveling of the control lever 
5 1 1 the gripping arm 9 is guided between the two U-legs 12, 12b. On the underside 
of its free end the stepping pawl 13 has a switching area 14, which is flat. A locking 
nose 15 is formed approximately in the middle and on the underside of the stepping 
pawl 15. The locking nose 15 is tilted towards the free end of the stepping pawl 13. 
The side of the locking nose 15 that faces the operating arm 12 runs right angular to 

10 the underside of the stepping pawl 13. From the underside of the stepping pawl 13 a 
spring tongue 16, which runs about parallel to the gripping arm 9 of the lever/pull 
handle 5, extends as an extension of the operating arm 12. The spring tongue 16 is 
about as long as the operating arm 12. The spring tongue 16 reaches into a groove 
17 of the lever/pull handle 5, which is arranged at the lower end of the gripping arm 

15 9. 

The front plate 4 has a void 18 through which the stepping pawl 13 of the 
operating arm reaches when the gripping arm 9 of the lever/pull handle is aligned 
about parallel to the plug-in module 1 and to the front plate 4. At the same time the 
void 18 has a locking edge 19 behind which the locking nose 15 of the stepping 

20 pawl 13 locks. The tilted locking nose 15 can be pushed over the locking edge 19. 
The right angular arranged side of the locking edge 15 prevents that the locking 
nose 15 automatically disengages from the lock behind the locking edge 19. 

A cutout 20 is located in the lower area of the front plate 4. The cutout 20 is 
formed in such a way that it frames the lower area of the lever/pull handle 5. 

25 A switch 21 is located in the front area of the circuit board 3. The switch 21 

has a switch key 22 that will be pushed down by the stepping pawl 13. During a 
completely inserted plug-in module 1 the switch key 22 of the switch 21 is pushed 
down by the stepping pawl 13 of the control lever 1 1. At the same time the locking 
nose 15 locks in behind the locking edge 19 of the front plate 4. 
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The spring tongue 16 that reaches into the groove 17 creates a 
pre-tension of the control lever 1 1, so that the operating arm 12 is pushed away from 
the gripping arm 9 and the stepping pawl 13 is therefore pushed down. 

Before the extraction process of the plug- in module 1 from the module frame 
5 can start, the lock of the lever/pull handle 5, which is caused by the lock of the 
locking nose 15 with the locking edge 19, must be disengaged. To do that the 
operating arm 12 is pushed in the direction of the gripping arm 9. The arrow 23 in 
Figure lb illustrates this. The operating arm 12 is now aligned parallel to the 
gripping arm 9, whereby the rotation movement of the control lever 1 1 is restricted 

10 by the U-back 12c of the operating arm 12. The movement of the operating arm 12 
is carried out against the pre-tension of the spring tongue 16. During the swiveling 
of the control lever 1 1 the stepping pawl 13 is moved away upwards by the switch 
21, so that switch key 22 is released and the switch 21 switches. At the same time 
the lock for the locking nose 15 is released. At this point the position of the 

15 lever/pull handle 5 has not been changed yet, the extraction process of the plug-in 
module 1 did not start yet. Rather, the plug-in module 1 is still in its final position, 
whereas the active-passive switching of the plug-in module 1 by the switch 21 
happened already. The plug-in module 1 is therefore switched to passive already at 
this point. 

20 By a further swiveling of the operating arm 12 of the control lever 1 1 the 

power that applies on the control lever 1 1 is transferred on the lever/pull handle 5, 
so that now the extraction process of the plug-in module 1 from the module frame 
can start. The spur 7 touches in Figure lc with its front edge against the left inner 
wall 24 of the structural bar 2. At the same time the push-off shoulder 8 pushes off 

25 the outer wall 25 of the structural bar 2. 

Figure Id finally shows the position of the lever/pull handle 5 in the further 
course of the extraction process. In the meantime the plug-in module 1 is partially 
extracted from the module frame, so that the front plate 4 is not positioned at the 
structural bar 2 anymore. The stepping pawl 13 of the control lever 1 1 was 

30 completely moved out of the void 18 of the front plate 4. 
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The insertion process of the plug-in module 1 into the module frame can be 
understood when the Figures la to Id are looked at in reversed sequence. 

Figures 2a and 2b show an alternative second variation of the control lever 
11. The stepping pawl 13 does not have a switching area anymore. Instead a 
5 switching cam 26 is formed at its free end. The use of such a control lever 1 1 with a 
switching cam 26 is advantageous if the switch is arranged on the circuit board 3 in 
such a way that the switch key 22 points in the direction of the front plate 4. 

Figure 2a shows a part of the completely into the module frame inserted 
plug-in module 1. The locking nose 15 is locked behind the locking edge 19 of the 
1 0 front plate 4. The switch cam 26 pushes the switch key 22 of the switch 21 down. 
The switch 21 remains in its switch position. 

To now move the plug-in module 1 out of the module frame the operating 
arm 12 must be moved in the direction of the gripping arm 9, see Figure 2b. That 
disengages the lock. At the same time, respectively before the disengagement of the 
15 lock, the switch 21 will be switched. In this variation with switch cam 26 as well, 
the active-passive-switching is operated by switching the switch 21 prior to the 
movement of lever/pull handle 5 und therefore prior to the start of the extraction of 
the plug-in module 1 from the module frame. 

Figure 3 shows the lower front area of the plug-in module in perspective 
20 illustration, viewed from the front plate 4. With its U-shaped operating arm 12 the 
L-shaped control lever 1 1 encloses the gripping arm 9 of the lever/pull handle 5. 
The two U-legs 12a, 12b and the U-back 12c enclose the gripping arm 9. The 
operating arm 12 is therefore wider than as the gripping arm 9. The U-back 12c, 
through which the power on the control lever 1 1 and indirectly also on the lever/pull 
25 handle 5 is exercised, offers a larger operational area than the gripping arm 9, so 
that the handling of the lever is improved for the user. The U-shaped operation arm 
12 restricts a swiveling of the control lever 1 1 against the lever/pull handle 5. The 
U-back 12c is in contact with the gripping arm 9. The power that is exercised by the 
user on the operating arm 12 is now directly transferred to the lever/pull handle 5, so 
30 that at last also the lever/pull handle 5 can be swiveled. 
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The stepping pawl 13 of the control lever 1 1 is as wide as the operation arm 
12. With that the control lever 1 1 provides a switching area 14 that matches the 
stepping pawl 13. The switching area 14 is usually distinctively wider than the 
switch key 22 of the switch 21, which is designed here as a micro switch. That way, 
5 tolerances during the fit of the switch 21 to the control lever 1 1 can be equalized. 

Figure 4 shows the lower corner area of the plug-in module 1 in perspective 
illustration, viewed from the plug-in module 1. Clearly visible is the stepping pawl 
13 of the control lever 1 1 that reaches through the void 18 and pushes on the switch 
21, which is located on the circuit board 3. The lower section 20 of the front plate 4 
10 is formed in such a way that it just voids the lower area of the lever/pull handle 5. 
The lever/pull handle 5 reaches through the front plate 4. 

The perspective illustration of the control lever 1 1 in Figure 5 clearly shows 
that the spring tongue 16 is designed as a cross at its lower end. The cross bar 27 
reaches straight into the groove 17 of the lever/pull handle 5 when the lever is 
15 assembled. The cross bar 27 guarantees that the spring tongue 16 remains in the 
groove 17 even if the control lever 1 1 is rotated against the lever/pull handle 5. 

At each of the lower end of the two legs 12a, 12b are bores 28 that are flush 
with each other. They take in the swivel bearing 10 around which the control lever 
1 1 can be swiveled. 

20 Figure 6 shows in detail the lever/pull handle 5. In the middle of the gripping 

arm 9 is a bearing bore 29 that corresponds with the bores 28 of the control lever 11. 

The lower part of the front plate 4 is shown Figure 7. At the left lower corner 
of the front plate 4 the clearly defined cutout 20 can be seen, which essentially 
matches the lever/pull handle 5. The square void 18 is arranged above the cutout 20. 

25 It is understood that the above description is intended to be illustrative, and 

not restrictive. Many other embodiments will be apparent to those of skill in the art 
upon reviewing the above description. The scope of the invention should, therefore, 
be determined with reference to the appended claims, along with the full scope of 
equivalents to which such claims are entitled. 
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